Abbreviations: APPE = Advanced Pharmacy Practice Experi-ence, ASCP = American Society of Consultant Pharmacists, DI = Drug information, IAL = Interactive Learning, IM = Internal medicine, P3 = Third professional year pharmacy student, P4 = Fourth professional year pharmacy student, URI = University of Rhode Island.
Introduction
Many practitioners have difficulty finding, assessing, interpreting, and applying current best evidence. Journal clubs are used to critically evaluate the clinical application of recent research articles in the medical literature. Participation of health care providers in journal clubs is important to the successful application of evidence-based research to clinical practice.
The 2013 report by the Center for Advancement of Pharmaceutical Education on educational outcomes recommends that all doctor of pharmacy students be able to "develop, integrate, and apply knowledge from the foundational sciences (pharmaceutical, social/behavioral/ administrative, and clinical sciences) to evaluate the scientific literature" and ultimately advance "patient-centered care. " 2 A majority of pharmacy programs across the nation incorporate journal clubs into their advanced pharmacy practice experience (APPE) rotations to improve the critical appraisal skills of their students. 3 In a study conducted at Long Island University's Arnold and Marie Schwartz College of Pharmacy, Brooklyn, New York, fourth-year pharmacy (P4) students completed three journal clubs during their internal medicine (IM) and drug information (DI) APPE rotations. 3 On a 21-item survey used to evaluate the student's perception of the value of journal clubs and their ability to complete them, students who completed their DI rotation first ranked their understanding of study designs and statistical analysis higher than their peers who completed their IM rotations first. Additionally, those who completed their DI rotation first had a significantly higher learning slope when comparing mean grades on a standardized rubric. 3 Two major themes arose from the study: Students felt their academic experience did not adequately prepare them for journal clubs during their APPE rotations, and a majority of students indicated they preferred informal group discussions over formal presentations of journal articles. 3 Early exposure of students to journal clubs during their pharmacy education is an education tool that can improve students' ability to interpret up-to-date clinical evidence and apply it to practice. The University of Rhode Island (URI) College of Pharmacy offers didactic training in a required Drug Information and Analysis of Literature course, where students are introduced to biostatistics and study methodology and how each relates to medical literature and journal club activities. Critical appraisal skills are then cultivated through journal clubs during an Interactive Learning (IAL) course, which is offered every semester throughout the professional program. Each IAL section has a small class size of 10 to 12 students to allow for active participation and discussion.
The purpose of this study was to determine if a newly implemented student-run journal club was able to improve pharmacy students' confidence in critically evaluating medical literature and participating in a journal club.
Methods
After attending an educational session on hosting journal clubs at the 2013 Annual Meeting & Exhibition of the American Society of Consultant Pharmacists (ASCP) conference in Seattle, Washington, two third professional year (P3) pharmacy students were inspired to begin a student-run journal club through the URI ASCP student chapter. Discussion and planning occurred over several weeks, and the first session took place in March 2014. Two sessions followed during the same 2014 spring semester. Each session was well attended and represented by a variety of class years ranging from sophomores through P3 students. Two P4 students facilitated each journal club along with a pharmacy practice faculty member. Journal club topics ranged from vitamin D insufficiency and its effect on insulin sensitivity to donepezil and memantine in Alzheimer's disease. With a wide variety of topics and presenters, student attendees were able to participate in and observe different styles and techniques used to present a journal article.
An e-mail was sent out early in the Spring 2014 semester with the dates of each journal club session to the URI ASCP listserv. Prior to each journal club session, a reminder e-mail containing the selected article along with a journal club template, which addressed components of the article to be appraised, were sent out one week prior to scheduled journal club sessions (Table  1) . Food was offered as an incentive at each session and served to create a more relaxed environment. Participants were asked to complete an anonymous 18-item survey during the first and last journal club session. This project was deemed exempt research by URI's Investigational Review Board. Pre-and post-surveys were identical and assessed the students' confidence in evaluating medical literature. A deidentified code was used to link the pre-and post-survey of each participant to conduct analyses.
The primary outcome measure was change in pharmacy students' confidence in critically evaluating medical literature. Data analysis was done using one-sided Wilcoxon rank sum with subgroup analysis based on number of sessions attended and current professional year. All analyses were conducted on SAS software 9.3 (SAS Institute Inc., Cary, NC, USA).
Results
Of the 18 participants, 5 were lost to follow-up. Significant improvement in the primary endpoint of confidence in critically evaluating clinical research was found among all participants. Improvements in interpreting statistical methods and confidence in completing a journal club during APPE rotations also improved. All students showed significant improvement in interpreting basic components of journal clubs, including: P-values, confidence intervals, study power, study limitations, interventions, funding, and results (Table 2) .
Based on subgroup analysis, the greatest improvements were seen when asked about confidence in critically evaluating a clinical research study, with significant improvements seen in first professional year students (P = 0.01) and P3 students (P = 0.04). Students who attended three sessions showed an improvement in appreciation of the educational value of journal clubs (P = 0.01), which was in contrast to those who attended two (P = 0.5) or one session (P = 0.79). P3 students reported improvements in confidence completing journal clubs during APPE rotations (P = 0.02) in comparison with first-and second-year professional students.
Discussion
Students who attended at least two student-run journal club sessions showed a significant increase in confidence in the ability to critically evaluate medical literature. Students' confidence in interpreting components of a journal club and critical appraisal skills also significantly improved. No significant difference was observed among students in their confidence in applying the information clinically. However, this may be because students participated from various professional years, and the clinical experience levels of the individual students at this early point in their pharmacy education varied and may not have been a result of the format of the student-run journal club. Students were asked to describe their experience following the conclusion of the three journal club sessions. The following are a sample of student testimonials: Limitations of the study included the small sample size and the number of students lost to follow-up. Sessions were planned around pharmacy exams; however, because of the wide range of years represented, a large number of students were unable to attend more than one session. Though students were encouraged to reach out to their non-ASCP member peers, using the URI ASCP's listserv limited the number of students who had access to important information pertaining to each journal club.
Despite the limitations, an improvement in confidence was observed, and the small sample size allowed for a real life "journal club atmosphere." While not the intention of the original study a smaller group size may have also encouraged team-based learning through open discussion during these informal sessions, which resulted in enthusiastic participation. Implementation of a team-based approach may be a consideration for future projects, particularly if participation rates increase.
Implications
The student-run journal club is being continued during the 2014-2015 school year, headed by two new student pharmacist members of ASCP, with a goal of meeting monthly. This approach to conducting a journal club may be beneficial to pharmacy students over the traditional learning model, in which students passively receive information about the analysis of literature from an instructor. This activity can be replicated in academic settings as well as workplace environments where pharmacy students are involved.
